Subcutaneous low molecular weight heparin (LMWH) injection is a prophylactic treatment for deep vein thrombosis after surgery in lower limb before the patient is fully ambulated. This treatment is usually safe. One of the major and rare complications of the LMWH injection is thrombocytopenia, which is usually self-limiting. We present a rare case of patient with thrombocytopenia, induced by subcutaneous injection of LMWH (enoxaparin) that was complicated with a large hematoma at the injection site with subsequential skin necrosis, sepsis with fatal outcome. We would like to emphasize this rare complication of the common prophylactic treatment by LMWH in order to pursue this diagnosis when similar cutaneous manifestation might appear in patients who receive prophylactic treatment with LMWH.
Introduction
Prophylactic treatment of deep venous thrombosis (DVT) is necessary in certain clinical conditions, especially when prolonged bed rest is expected. Currently the low molecular weight heparin (LMWH) is considered as a gold standard prophylactic antithrombotic pharmacological agent for this purpose. Additionally other pharmacological means are available, e.g. high molecular weight heparin, warfarin, acetylsalicylic acid and the new generation of factor X inhibitors [1] .
Enoxaparin (enoxaparin sodium), a low molecular weight heparin,is used to treat and prevent deep vein thrombosis. This antithrombotic agent acts on the coagulation factors Xa and IIa and prevents the conversion of prothrombin to thrombin and of thrombin to fibrin. This agent has been shown to be a very effective and highly safe pharmacological anticoagulant in several clinical trials [1] [2]; therefore it is widely clinically used. Some rare, but important side effects following administration of LMWH, including skin reactions, have been noticed and studied previously [3] [4] . A complication of massive skin necrosis following subcutaneous enoxaparin administration is rare. This adverse effect of LMWH treatment should be diagnosed because of its potential fatality. We encountered such clinical manifestation and present it in this report.
Case Report
Healthy 73-year-old man was admitted for elective total knee arthroplasty. The operation was uneventful and the patient started rehabilitation the following post-operative day with continuous passive motion (CPM) of the operated knee, aided walking and muscle strengthening. According to the anticoagulant protocol he was treated by subcutaneous injections of enoxaparin 40 mg once a day starting 24 hours after surgery.
On the fourth post operative day a routine blood count indicated thrombocytopenia of 60,000/µL. Accordingly heparin induced thrombocytopenia (HIT) was diagnosed. The enoxaparin administration was discontinued and the patient remained under observation.
On the fifth post operative day the patient developed respiratory difficulty accompanied by a low blood pressure (90/40 mmHg), signs of skin necrosis at the site of the previous sub-cutaneous injection of the enoxaparin (Figure 1) . Pulmonary embolus was suspected but ruled out by a pulmonary CT angiogram. Additionally deep vein thrombosis in the lower limbs was ruled out by ultrasound doppler examination. The clinical signs of hemodynamic shock in this patient were obvious, therefore he was transferred to the intensive care unit. Blood tests for cardiac markers, blood culture, urine culture, chest X rays, echocardiography and lumbar puncture were all in a normal range.
At the intensive care unit an intravenous antibiotic treatment with Vancomycine 2 gr/day and piperacillin sodium with tazobactam sodium 13.5 gr/day was commenced. The general condition of the patient gradually deteriorated and on the 10th day endotracheal artificial ventilation was started.
CT scan demonstrated thickening of the skin and sub cutaneous tissue at the injection site extending from the left lower rib to the pelvic region. (Figure 2) On the 12 th day the patient deteriorated more and treatment with inotropic drugs to maintain blood pressure was started. On the chest CT scan pleural and pericardial effusions were evident. On the 28th day of hospitalization the patient died due to septic shock.
Discussion
Skin necrosis occurring after administration of a low-molecular-weight heparin is rare, and the pathogenesis of this complication is not well understood. In the presented patient heparin-induced thrombocytopenia (HIT) and skin necrosis at the site of the injected enoxaparin has triggered the fatal chain of events. The HIT is a phenomenon caused by the use of heavy weight heparin. It appears rarely with low molecular weight heparin. In general the secession of the drug administration reverses the thrombocytopenia to the normal values. Extensive skin necrosis even when HIT occurs is very rare [5] . According to the published reports the patients who developed this type of condition were treated successfully with local excision [6]- [9] . In one single previous report the outcome was fatal [10] . In our patient the necrotic tissue was the source of sepsis and ultimately with the fatal consequence. According to patient's gradual deterioration and due to the extent of the skin necrosis area surgical intervention was postponed. We can't deduce from the scarce published data on this rare condition if this decision was justified.
Conclusion
By this report we would like to emphasize the possibility of a devastating complication of the routine treatment by subcutaneous injection of LMWH. Since this type of treatment is very common, an early recognition of the development of HIT with skin necrosis might justify an aggressive local surgical treatment that might prevent a fatal outcome. Currently there is no clear support in the previously published data that supports this clinical approach.
